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Effects of different cropping patterns on contents of soil nutrients

and soil enzyme activity of the new gravel-sand

mulching field watermelon
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Abstract: Under the field conditions, we studied the contents of soil nutrients and soil enzyme activities at different

growth stage of the new gravel-sand mulched field watermelon, with three treatments of monoculture (T1), intercropping

(T2), and monoculture with plastic film mulching (T3). The results showed that the contents of soil nutrients in this

three cropping patterns of T3 were highest, followed by T2 and T1 for the whole growth period of watermelon. Soil organic

matter showed a bimodal pattern of high — low — high — low, and the same for other soil nutrients. Soil enzyme activities

were highest for T3, medium for T2, and lowest for T1. Significantly positive correlation between soil enzyme activities

and soil nutrients was detected. Watermelon yield followed the order of T3)T2)T1. Results obtained are helpful for wa-

termelon production through gravel-sand mulching.
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Table 1  Soil properties of experimental field

e SR BEL AR mEBE mEW PR KRR B
S 'lfi Tot. N Alkal . N Tot. P Avail . P Avail . K o.M pH Tot. water soluble
oil type
w /gke™)  /(mgkg™)  /(gke™)  /(mgrkg™')  /(mgkg™)  /(grkgh) salt/(g-kg™")
N
i 0.24 10.64 0.33 3.31 73.33 0.34 8.49 0.52

Gravel — sand mulchingfield
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Table 2 Effects of different planting modes on soil nutrient contents

HEFH ] Growth stages

+ T Ab P — -
Soil nutrient Treatment [7_ﬂ ﬂ/ﬂﬁ /ﬁ] = /ﬁﬁ ﬁ TEélé % /ﬁﬁ Hﬁﬁm/ﬁﬁ ﬁi’?& /ﬁﬁ
Resettling Vining Flowering Fruiting Maturity
.~ Tl 0.32£0.01 ¢ 0.30£0.00 ¢ 0.32+£0.01 b 0.32£0.01 ¢ 0.35+£0.01 b
Tot.P i) 0.35£0.01 b 0.32+£0.01 b 0.33+£0.01 b 0.35£0.01 b 0.35£0.00 b
. -1
/(gke™) T3 0.38+0.01 a 0.35+£0.01 a 0.35+£0.01 a 0.44£0.01 a 0.45+£0.02 a
S Tl 2.69£0.43 b 2.28+0.31b 2.96£0.21 ¢ 3.38+0.41 b 3.86+0.31 ¢
Avail.P T2 3.03£0.31 ab 2.90£0.24 a 3.51+0.24 b 3.72+0.31 ab 4.41£0.29b
L1
/(mg-kg™") T3 3.72£0.43 a 3.31£0.31 a 4.06£0.24 a 4.27+0.12 a 5.64£0.00 a
S Tl 56.67+5.77 ¢ 50.00£0.00 ¢ 40.00£0.00 ¢ 36.67+5.77 ¢ 66.67+5.77 ¢
Avail.K i) 76.67+£5.77 b 63.33£5.77b 60.00+0.00 b 50.00+0.00 b 90.00+0.00 b
L1
/(mg-kg™") T3 120.00+0.00 a 90.00+0.00 a 80.00+0.00 a 73.33+5.77 a 130.00+0.00 a
R Tl 0.2420.00 c 0.17£0.02 ¢ 0.12+0.05 ¢ 0.26+0.02 c 0.21+0.03 ¢
0.M T2 0.41+0.00 b 0.36+£0.00 b 0.34+£0.03 b 0.45+£0.03 b 0.39+£0.03 b
. -1
/(gkg™) T3 0.53+0.00 a 0.49+0.02 a 0.45+£0.03 a 0.54+0.02 a 0.58+0.03 a
o Tl 17.02+1.06 ¢ 10.11£0.00 c 7.98+1.60 b 7.09+0.81 b 8.51+1.06 ¢
Alkal. N i) 24.12£1.87b 18.44+0.31 b 15.07£1.33 a 16.67+0.81 a 24.29+1.11 a
L1
/(mg-kg™") T3 28.37+£0.31 a 24.83+£1.87 a 17.38+0.31 a 16.14+0.61 a 22.17+0.81b
o Tl 0.19£0.05 ¢ 0.18+0.04 b 0.15£0.02 b 0.15+£0.01 b 0.16+0.00 ¢
Tot.N T2 0.25+£0.01 b 0.23+0.03 ab 0.20£0.01 a 0.19£0.00 a 0.26+0.03 a
. -1
/(gks™) T3 0.37£0.0l a 0.28+0.02 a 0.21£0.01 a 0.18+£0.02 a 0.21£0.02 b
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Note: Different lowercase letters indicate significant difference at P<0.05 level.
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Fig.1 Effects of planting modes on soil catalase activity
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Fig.2 Effects of planting modes on soil urease activity
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Fig.3  Effects of planting modes on soil
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Fig.4  Effects of planting modes on soil invertase activity
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Table 3 Correlation coefficients between soil nutrient contents and enzyme activities
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s VIR e mm mium me o e TLE mE e
Growth R 4 Tot. N Alkal . N 0.M Avail . K Avail . P Tot. P Urease  Nvertase
index Catalase phosphatase
stage
i3 A E . ) - ) )
ILRL 1.00"*  0.94  0.95° 1.00°" 1.00""  0.98" 0.81  0.98" 0.99"
Catalase
WX Urease 0.82 0.96" 0.95° 0.8l 0.82 0.91 0.81 0.92 0.71
il = B ,
Resettling ~ FEMEAE Invertase  0.98” 0.99°* 0.99"* 0.98"  0.98" 1.00°*  0.98"° 0.9 0.93
ReR T
Alkaline 0.99" 0.88 0.89 0.9  0.99° 0.94 0.99*  0.71  0.93
phosphatase
SHE AV ST ]
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B M R
Alkaline 0.79 0.87 0.99  0.98" 0.98" 0.94 0.91 0.8  1.00°"
phosphatase
A S
’,ii‘ﬂ’“é“m 0.13 0.48 0.91 0.96" 0.98" 1.00"* 0.79  0.96" 0.92
Catalase
» JIREE Urease 0.71 0.92 0.97*  0.93 0.90 0.74 0.79 0.93 0.92
Maturity  SEHEHE Invertase  0.39 0.70 0.99"* 1.00"" 1.00""  0.94 0.96*  0.93 0.99""
B A P i
Alkaline 0.51 0.78 1.00"* 0.99"" 0.98" 0.89 0.92 0.92  0.99""
phosphatase

H(Note): * P<0.05, * * P<0.01,

®4 AEAMERAXERDR~ER M0

Table 4  Effects of planting modes on watermelon yield

Lb P R kg Pt/ (kg 66Tm™2)
Treatment Weight per melon Yield
T1 4.71 1148
T2 5.12 1233
T3 5.98 1391

3 i 51e

AR O TR S A WL . A
B 53 A 2 W AT FE B AR ) ] A S 83 44
ELERINE VP e SRR NI S I S Eitii M
SFERIWTFTE R — B0 Hoh DUB IR A SOO R i W X
SRR TS A S T R I



55 23]

5K USSR AR AR O T e b S T 3957 0 1 - SRS P A S 113

e A L L JUR R FEE 7 R TR A A A SR 201
A D T A 0 e L T L PR L PR D R
£ LA S0 e o 00 (5 3 6 268 v 100 05 MK -0 3B
B, LSRR T A A 77 300 90 7% A A T R
JFERPIRA: K R B A A AR 5. ABRIE 1Y
2R TE D AR K R 7 o o 1 5 A0 DG e e
3, 5 PR IR AR L 2 5 20 A R T 3R 4y
(LA B AT ) F RS IR . 5341, LR b T A
A BT S, 35 A U TR O B R
YRR 4 4 52 0 1 780 B o T ) PR AR 1
HUAE, B A 8 B LM I e, i S 7 A e
(OBIFTE 2 5 — B, BB AE SR T 1 b T A
W, BRI A WG L 7 7 3 o L 4
EHLIEL 3 — 2 R MR K A ORI 2k S 5 TR ek 3%
L ALK S M TRV, L AE RS T L
I A R BT R B4 S B I R A
Bt Nk -3 WL T 10 43 A, T ELIE R A4 /5 1
SRR A P, S SRS B S AR S T
BRA AR & B AR JE BB 3. AR EA TR,
3 AL AR B B R A I 1 5 LR o ik
Z A AE AR e, R R A B 0 e 5 3035 4 T
FEKF ., Horpod SR M S 2R B
LT A AR M B 4 2 35 TEAF 6 5 BT R W6 5
5 4 Atk 2 ) R X e A S IE A O i
AR A RS R B A
5 HEFR A A i 22 1] 1 G FR R U T L4 B
Z WA AEAR e o ok 72 ) - 8o A S D i 1
BRI P A L A A (8 b 2 L — 1
ATSEMERIEE SRS O e AR R
PO B, IR K, SR IR, PR, 5104
IR A L 7 00 O A ) T 3 R 4 I Y
DI, SRR VL] R O T RS R F
FERDIRAGE K R R e 4 75 L 7T LA SR el
RS T SR A AR L

ARIGHFSE T AS [V RS 2% 397 0 1 355 4%
R S P A 5 0], Sy — 2 - 98 I M VR A
1B S SRR AL T B S, N FT R R R
L B P P ARCAE 9 0 RE AR I T RIS SRR, ol T
B b IR L X 0 T2 Ml 2R R B i 1

BEWERAIEEOR SR o (HJE , AN TR Pl A8 0 e 7
AN DR TR S i 2 R OGRS IR
2 P B AR LA Aol LA 0 7 A A9 R SRS ),
FRD TR 7 1 i SO AR S LA R G2 P 7= HE AL
LA Rt — LI

2 % X #k:

(1] BARAEE, XA, FEmea . H i ab | i s 5 & L], R
3%,2008, (2):29-31.

(2] ¥F 5&,8R 7, SRR, WG R EHHEE— W
AZSALTR W58 LC 1/ A A bl e BF 58 0 SR O0F o 22 0 S 4R
2008:332-339.

(3] B&A P DFLERDTEIRIM]. b5 g 25 H R, 2007
1-10.

(4] ®& FE,5%  J7, B, % T E A HBHE | Al S & RR H Aot
FELJ] AR, 2009, 15(5) 1 125.

(5] ®WE, Szr, B, % 0 B ER O L e YK R
B [J] . BRI R ,2012,40(27) £ 13273-13275, 13278.

(6] UBRL, B, 2275 3, 25 K 01t AE %ok 4 38 falo A= 9 4k K% £ 43¢
BTG PR RS2 ()] A AR 252440, 2008, 32(1)176-182.

(7] JAALAE. Egelsa [ M] . Ab o Bl AL 1987:259-260.

(8] ska#te, 5 M AT M5, % . LIEEES S £ IR L R
FEHERE [J] . BRI B ,2007,35(34) : 11139-11142.

(9] B 4, ANV, i S, 25 K UIRS AT I8 FE ROt IE X 48
Y AR AN EEE M R g e [T Aedb A # 4z, 2008, 23(2) : 138-
142.

(10] AP ERl B o+ AT 58 BT i 2L W = .+ S E M F g ik
[M].dbat: Bl i, 1985.

(1] OGHARH . L3 S LR ik [M] . b Roll iR, 1986.

[12] R4k, MIESE, I, 5 M Yy P e Oy vk B H:
MM, db 5T R4 AR AL, 2006: 54, 55-59, 60-61, 68-69, 71,
137.

(13] XUBEHT AR T - A I 1 5 3% A AR SE R R A5 [0].
- HEE 7 ,2004,35(4) :523-525.

(14] ¥ o5&, AR, R, 5% FERDH AT RRE R Y 3G 5 S0 B
[M]AR)11: BHSS AL, 2011:231-232.

(15]  E@H, AR, 200 . 507 F B AL bl (8] VE S A0 14
PP A2 (] . E K R4, 2007, (5) :33-34.

[16] a5k, whamud, B 4050 VI i B3 56 o 4 - S 2k
FERE PR ()] . R 2554, 2005,25(6) : 1312-1317.

(17]  ZE003R, 2 A R b+ 3RS M 5 R SR ) e R 5 (1]
fE AR, 1990, (1) :9-10.

(18] ERFIFE, X 2, FA54C, 55 . R G LS + AR 1 i 56 R
FELI] AP E IR 5 R4 ,2004,10(3) : 277-280.



